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(54) FORMATION OF WIRING OF CIRCUIT SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
forming wiring of a circuit substrate which can prevent 
leaving of negative ions ori the processed substrate by 
taking into consideration the environment so as not to 
allow generation of waste fluid. 
SOLUTION: A compound 1, including a metal which 
becomes a raw material of wiring to be formed on a 
circuit substrate, is dissolved into a solvent 1 1 under a 
super-critical condition to form a fluid 22, a processing 
substrate 31 on which a wiring is to be formed is soaked 
into this fluid, and the relevant metallic film is precipitated 
at the surface of the substrate 31 to form a wiring. A 
metal dissolved in the solvent is reduced by impressing 
the electric field to the fluid 22 to which a metallic 

compound is dissolved in the solvent under supper-critical condition, and thereby a film of the 
relevant metal can be precipitated at the surface of the substrate 31. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The wiring formation method of the circuit board characterized by dissolving the compound 
containing the metal used as the material of the wiring which it is going to form on the circuit board in 
the solvent of the super-critical state, making a solution, putting the processing substrate which should 
form wiring into this solution, depositing the film of the metal concerned on a substrate front face, and 
forming wiring. 

[Claim 2] The method according to claim 1 characterized by using the fluid which has critical 
temperature near a room temperature as the aforementioned solvent. 

[Claim 3] The method according to claim 1 or 2 which there are not toxicity and corrosive and is 
characterized by using a stable fluid chemically as the aforementioned solvent. 
[Claim 4] The method of any one publication to claims 1-3 which impresses electric field to the 
aforementioned solution, returns the metal which is dissolving and is characterized by depositing the 
film of the metal concerned on the aforementioned substrate front face. 

[Claim 5] The method of any one publication to claims 1-4 that the aforementioned solvent is a carbon 
dioxide and the aforementioned compound is a copper carbonate. 

[Claim 6] The circuit board characterized by having the wiring formed by any one method to claims 1-5. 

[Claim 7] The electronic instrument characterized by incorporating the circuit board equipped with the 
wiring formed by any one method to claims 1-5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the wiring formation method of 

the circuit board. 

[0002] 

[Description of the Prior Art] There are some kinds of the circuit boards for electronic equipment, such 
as a computer, until it results [ from the easy printed circuit board which carried out patterning of the 
wiring ] for large-sized computers on a glass epoxy-group board at the thin film multilayered circuit 
board which can be wired high-density. However, it is mostly contained in the wiring formation process 
of every circuit board like a galvanizer from a cost side or the point of the simplicity of a facility at a 
wiring formation process. 

[0003] Like this galvanizer, although it is the method of depositing a metal on the substrate which 
electrolyzes the electrolytic solution containing the target metal ion, and serves as cathode, it may enter 
between the wiring with which the electrolytic solution was formed with the insulator layer during 
electrolysis, an anion may remain as it is, and it may lead to a short cause. Moreover, there is a fault that 
the washing process which flushes the electrolytic solution must be required, or the electrolytic solution 
which remained after electrolysis must be processed as waste fluid since most electrolytic solutions are 
poisonous. Especially, in recent years, the wiring formation process that waste fluid does not come out 
from the rise of a tendency which considers environment is searched for. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention solves many of these problems, prevents 
remains of an anion, and aims at offering the wiring formation method of the circuit board which 
considered the environment where waste fluid was not taken out. 
[0005] 

[Means for Solving the Problem] The wiring formation method of the circuit board by this invention is 
characterized by dissolving the compound containing the metal used as the material of the wiring which 
it is going to form on the circuit board in the solvent of the super-critical state, making a solution, 
putting the processing substrate which should form wiring into this solution, depositing the film of the 
metal concerned on a substrate front face, and forming wiring. 

[0006] According to the desirable mode of this invention, electric field are impressed to the solution 
which dissolved metallic compounds in the solvent of the super-critical state, the metal which is 
dissolving is returned and the film of the metal concerned is deposited on a substrate front face. 
[0007] 

[Embodiments of the Invention] In this invention, the compound containing the metal used as wiring 
formation material is used, making it dissolve in the solvent of the super-critical state which these 
metallic compounds can dissolve, i.e., supercritical fluid. For example, when wiring formation material 
is copper, the compound which contains copper in suitable supercritical fluid can be dissolved. 
[0008] The supercritical fluid used as a solvent by this invention is a fluid in the state where critical 
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temperature and the critical pressure were exceeded. Moreover, in order that the supercritical fluid used 
here may make influence on environment small, it does not have toxicity and corrosive and it is 
desirable that it is the stable matter chemically. Moreover, it is desirable that it is also the matter which 
has the critical temperature near a room temperature so that the cost of a facility can be mitigated. What 
is specifically while critical temperature is 0-50 degrees C is desirable. The example of representation of 
the supercritical fluid applicable to such conditions is a carbon dioxide, the critical temperature is 31.1 
degrees C, and the critical pressure is 72.8 atmospheric pressure. If it considers as usable supercritical 
fluid by this invention, ethane (C2 H6), ammonia (NH3), a dinitrogen oxide (N2 O), etc. can be raised. 
[0009] As long as the dissolution to supercritical fluid is possible for the metallic compounds containing 
the metal of a wiring material, what thing is sufficient as them. As an example, a carbon dioxide is used 
as supercritical fluid, and when it is going to form copper wiring on the circuit board, a copper carbonate 
can be preferably used as metallic compounds. 

[0010] As stated previously, since the supercritical fluid in the state where critical temperature and the 
critical pressure were exceeded is used, by the wiring formation method of this invention, wiring 
formation is performed within the sealing high pressure vessel maintained more than the critical 
temperature of the supercritical fluid to be used, and the critical pressure. And the metallic compounds 
which contained the metal used for wiring into the fluid (solvent) in the super-critical state are dissolved. 
Next, the processing substrate which should form wiring into the supercritical fluid which these metallic 
compounds dissolved is put in, the metal concerned is deposited on the front face, and a wiring film is 
made to form in it. 

[001 1] A deposit of the metal in the inside of supercritical fluid can use electrolysis. 
[0012] By electrolysis, metallic compounds can dissolve and a metal membrane can be deposited on a 
substrate front face by impressing electric field to the supercritical fluid containing the processing 
substrate. Since they will become a cation if they dissolve in supercritical fluid, metallic compounds 
apply electric field by using as cathode the processing substrate immersed into the supercritical fluid, are 
deposited on a substrate and make a wiring film specifically form by returning a dissolution metal ion. 
In this case, the same metal electrode as a wiring material is used as an anode plate. If formation of a 
wiring film is completed, supercritical fluid will be returned to ordinary temperature and an ordinary 
pressure. That is, when the elevated temperature is used in order to hold a fluid to a super-critical 
condition while decompressing the pressure of the sealing high pressure vessel containing supercritical 
fluid to below the critical pressure (atmospheric pressure), fluid temperature is reduced to a room 
temperature. According to this process, supercritical fluid is evaporated, it discharges the vaporized fluid 
from a container and wiring formation completes it. 

[0013] Thus, since the supercritical fluid used as a solvent will be evaporated altogether and will be 
discharged by the reduced pressure process from a container, it can skip the washing process of a 
substrate of an anion having not remained after wiring film formation, and having finished wiring 
formation. Since there is no need for a special processing facility etc. and waste fluid still like a plating 
process is not generated from moreover using what does not have venenosity or corrosive as 
supercritical fluid, either, the influence on environment can be lost. 

[0014] The method of this invention makes it possible to form wiring in the circuit board of the broad 
range until it resi il ts vnjh e m y 1 ti 1 ay ere^j catc.\ i i t board equipped with the high-density wiring used for a 
large-sized computer etc. from the easy printed circuit board in which the circuit pattern was formed on 
the substrate, without being efficiently anxious about the influence on environment. Moreover, the 
various circuit boards which formed wiring by the method of this invention are usable in the various 
electronic instruments in which such a substrate is included. 
[0015] 

[Example] Next, an example explains this invention in more detail. Needless to say, this invention is not 
limited to this example. 

[0016] In this example, the carbon dioxide (C02) was used as supercritical fluid. C02 Critical 
temperature is 31.1 degrees C and the critical pressure is 72.8 atmospheric pressure. To metallic 
compounds, formation of Cu wiring was tried using the copper carbonate (CuC03 and Cu2 (OH)). 
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Super-criticality CO 2 of a copper carbonate In order to raise solubility, environment at the time of 
processing was made into 40 degrees C and 90 atmospheric pressure. 

[0017] First, as shown in drawing 1 , the copper electrode 32 which turns into the carbon dioxide 1 1 of 
the super-critical state, the copper-carbonate powder 21 and the glass epoxy -group board 31 for wiring 
formation used as cathode, and an anode plate beforehand, respectively was put in in three high pressure 
vessels 10 and 20 and 30. When a wiring film was formed by plating processing, the copper thin film 
(about 0.5 micrometers in thickness) of a predetermined pattern was beforehand formed in the front face 
of the glass epoxy -group board 31 for wiring formation by the sputtering method so that generally. 
[0018] Then, it is C02 about the temperature and the pressure in each containers 10 and 20 and 30, 
respectively. It was made sufficient conditions to maintain at the super-critical state. Although 
movement of supercritical fluid in another container from one container used the pressure differential 
between containers and was performed through ducts 41 and 42, the conditions in a container were 
fundamentally made into 40 degrees C and 90 atmospheric pressure as mentioned above. 
[0019] First, the super-criticality carbon dioxide 1 1 in a container 10 is moved to the container 20 
containing the copper carbonate 21, and it is the super-criticality CO 2. The copper carbonate was 
dissolved and the copper-carbonate solution 22 was made. Next, this solution 22 was moved to the 
container 31 which has arranged the substrate 3 1 as cathode. Voltage is impressed between this cathode 
and the copper anode plate 32, electric field are applied to a solution, and it is the super-criticality CO 2. 
Inner Cu2+ was returned and Cu was deposited into the wiring formation portion on the substrate 3 1 
which is cathode. The current density of the current passed at this time is 3 A/cm2. It carried out and the 
resistance welding time was made into about 10 minutes. The container 30 containing the substrate 3 1 is 
decompressed to atmospheric pressure by releasing a duct 43 after a deposit end, and it is the super- 
criticality CO 2. It evaporated and emitted into the atmosphere. The residue was not accepted in the 
container 30 after releasing to atmospheric pressure. 

[0020] Then, when the substrate 3 1 was taken out from the container 30 and microscope observation of 
the wiring formation portion was carried out, Cu wiring with a thickness of about 5 micrometers was 
formed. Moreover, remains of an anion were not accepted. 
[0021] 

[Effect of the Invention] (3) which is the need for back processes, such as (2) washing, which was not 
able to be avoided in order for plating to perform wiring formation until now according to this invention, 
as explained above that an anion remains between (1) wiring and an insulator layer poisonous waste 
fluid can be generated and the problem that waste fluid processing is needed can be lost now by 
performing wiring formation using supercritical fluid In case this manufactures the circuit board, the 
place which contributes in respect of brief-izing of a wiring formation process and mitigation of 
shortening and influence by environment is large. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The wiring formation method of the circuit board characterized by dissolving the compound 
containing the metal used as the material of the wiring which it is going to form on the circuit board in 
the solvent of the super-critical state, making a solution, putting the processing substrate which should 
form wiring into this solution, depositing the film of the metal concerned on a substrate front face, and 
forming wiring. 

[Claim 2] The method according to claim 1 characterized by using the fluid which has critical 
temperature near a room temperature as the aforementioned solvent. 

[Claim 3] The method according to claim 1 or 2 which there are not toxicity and corrosive and is 
characterized by using a stable fluid chemically as the aforementioned solvent. 
[Claim 4] The method of any one publication to claims 1-3 which impresses electric field to the 
aforementioned solution, returns the metal which is dissolving and is characterized by depositing the 
film of the metal concerned on the aforementioned substrate front face. 

[Claim 5] The method of any one publication to claims 1-4 that the aforementioned solvent is a carbon 
dioxide and the aforementioned compound is a copper carbonate. 

[Claim 6] The circuit board characterized by having the wiring formed by any one method to claims 1-5. 

[Claim 7] The electronic instalment characterized by incorporating the circuit board equipped with the 
wiring formed by any one method to claims 1-5. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the wiring formation method of 

the circuit board. 

[0002] 

[Description of the Prior Art] There are some kinds of the circuit boards for electronic equipment, such 
as a computer, until it results [ from the easy printed circuit board which carried out patterning of the 
wiring ] for large-sized computers on a glass epoxy-group board at the thin film multilayered circuit 
board which can be wired high-density. However, it is mostly contained in the wiring formation process 
of every circuit board like a galvanizer from a cost side or the point of the simplicity of a facility at a 
wiring formation process. 

[0003] Like this galvanizer, although it is the method of depositing a metal on the substrate which 
electrolyzes the electrolytic solution containing the target metal ion, and serves as cathode, it may enter 
between the wiring with which the electrolytic solution was formed with the insulator layer during 
electrolysis, an anion may remain as it is, and it may lead to a short cause. Moreover, there is a fault that 
the washing process which flushes the electrolytic solution must be required, or the electrolytic solution 
which remained after electrolysis must be processed as waste fluid since most electrolytic solutions are 
poisonous. Especially, in recent years, the wiring formation process that waste fluid does not come out 
from the rise of a tendency which considers environment is searched for. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention solves many of these problems, prevents 
remains of an anion, and aims at offering the wiring formation method of the circuit board which 
considered the environment where waste fluid was not taken out. 
[0005] 

[Means for Solving the Problem] The wiring formation method of the circuit board by this invention is 
characterized by dissolving the compound containing the metal used as the material of the wiring which 
it is going to form on the circuit board in the solvent of the super-critical state, making a solution, 
putting the processing substrate which should form wiring into this solution, depositing the film of the 
metal concerned on a substrate front face, and forming wiring. 

[0006] According to the desirable mode of this invention, electric field are impressed to the solution 
which dissolved metallic compounds in the solvent of the super-critical state, the metal which is 
dissolving is returned and the film of the metal concerned is deposited on a substrate front face. 
[0007] 

[Embodiments of the Invention] In this invention, the compound containing the metal used as wiring 
formation material is used, making it dissolve in the solvent of the super-critical state which these 
metallic compounds can dissolve, i.e., supercritical fluid. For example, when wiring formation material 
is copper, the compound which contains copper in suitable supercritical fluid can be dissolved. 
[0008] The supercritical fluid used as a solvent by this invention is a fluid in the state where critical 



http ://www4 . i pdl j po. go j p/cgi -bin/tran_web_cgi_ej j e 10/21 /03 



Page 2 of 3 



temperature and the critical pressure were exceeded. Moreover, in order that the supercritical fluid used 
here may make influence on environment small, it does not have toxicity and corrosive and it is 
desirable that it is the stable matter chemically. Moreover, it is desirable that it is also the matter which 
has the critical temperature near a room temperature so that the cost of a facility can be mitigated. What 
is specifically while critical temperature is 0-50 degrees C is desirable. The example of representation of 
the supercritical fluid applicable to such conditions is a carbon dioxide, the critical temperature is 31.1 
degrees C, and the critical pressure is 72.8 atmospheric pressure. If it considers as usable supercritical 
fluid by this invention, ethane (C2 H6), ammonia (NH3), a dinitrogen oxide (N2 O), etc. can be raised. 
[0009] As long as the dissolution to supercritical fluid is possible for the metallic compounds containing 
the metal of a wiring material, what thing is sufficient as them. As an example, a carbon dioxide is used 
as supercritical fluid, and when it is going to form copper wiring on the circuit board, a copper carbonate 
can be preferably used as metallic compounds. 

[0010] As stated previously, since the supercritical fluid in the state where critical temperature and the 
critical pressure were exceeded is used, by the wiring formation method of this invention, wiring 
formation is performed within the sealing high pressure vessel maintained more than the critical 
temperature of the supercritical fluid to be used, and the critical pressure. And the metallic compounds 
which contained the metal used for wiring into the fluid (solvent) in the super-critical state are dissolved. 
Next, the processing substrate which should form wiring into the supercritical fluid which these metallic 
compounds dissolved is put in, the metal concerned is deposited on the front face, and a wiring film is 
made to form in it. 

[001 1] A deposit of the metal in the inside of supercritical fluid can use electrolysis. 
[0012] By electrolysis, metallic compounds can dissolve and a metal membrane can be deposited on a 
substrate front face by impressing electric field to the supercritical fluid containing the processing 
substrate. Since they will become a cation if they dissolve in supercritical fluid, metallic compounds 
apply electric field by using as cathode the processing substrate immersed into the supercritical fluid, are 
deposited on a substrate and make a wiring film specifically form by returning a dissolution metal ion. 
In this case, the same metal electrode as a wiring material is used as an anode plate. If formation of a 
wiring film is completed, supercritical fluid will be returned to ordinary temperature and an ordinary 
pressure. That is, when the elevated temperature is used in order to hold a fluid to a super-critical 
condition while decompressing the pressure of the sealing high pressure vessel containing supercritical 
fluid to below the critical pressure (atmospheric pressure), fluid temperature is reduced to a room 
temperature. According to this process, supercritical fluid is evaporated, it discharges the vaporized fluid 
from a container and wiring formation completes it. 

[0013] Thus, since the supercritical fluid used as a solvent will be evaporated altogether and will be 
discharged by the reduced pressure process from a container, it can skip the washing process of a 
substrate of an anion having not remained after wiring film formation, and having finished wiring 
formation. Since there is no need for a special processing facility etc. and waste fluid still like a plating 
process is not generated from moreover using what does not have venenosity or corrosive as 
supercritical fluid, either, the influence on environment can be lost. 

[0014] The method of this invention makes it possible to form wiring in the circuit board of the broad 
range until it results in the multilayered circuit board equipped with the high-density wiring used for a 
large-sized computer etc. from the easy printed circuit board in which the circuit pattern was formed on 
the substrate, without being efficiently anxious about the influence on environment. Moreover, the 
various circuit boards which formed wiring by the method of this invention are usable in the various 
electronic instruments in which such a substrate is included. 
[0015] 

[Example] Next, an example explains this invention in more detail. Needless to say, this invention is not 
limited to this example. 

[0016] In this example, the carbon dioxide (C02) was used as supercritical fluid. C02 Critical 
temperature is 31.1 degrees C and the critical pressure is 72.8 atmospheric pressure. To metallic 
compounds, formation of Cu wiring was tried using the copper carbonate (CuC03 and Cu2 (OH)). 
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Super-criticality CO 2 of a copper carbonate In order to raise solubility, environment at the time of 
processing was made into 40 degrees C and 90 atmospheric pressure. 

[0017] First, as shown in drawing 1 , the copper electrode 32 which turns into the carbon dioxide 1 1 of 
the super-critical state, the copper-carbonate powder 21 and the glass epoxy -group board 31 for wiring 
formation used as cathode, and an anode plate beforehand, respectively was put in in three high pressure 
vessels 10 and 20 and 30. When a wiring film was formed by plating processing, the copper thin film 
(about 0.5 micrometers in thickness) of a predetermined pattern was beforehand formed in the front face 
of the glass epoxy -group board 31 for wiring formation by the sputtering method so that generally. 
[0018] Then, it is C02 about the temperature and the pressure in each containers 10 and 20 and 30, 
respectively. It was made sufficient conditions to maintain at the super-critical state. Although 
movement of supercritical fluid in another container from one container used the pressure differential 
between containers and was performed through ducts 41 and 42, the conditions in a container were 
fundamentally made into 40 degrees C and 90 atmospheric pressure as mentioned above. 
[0019] First, the super-criticality carbon dioxide 1 1 in a container 10 is moved to the container 20 
containing the copper carbonate 21, and it is the super-criticality CO 2. The copper carbonate was 
dissolved and the copper-carbonate solution 22 was made. Next, this solution 22 was moved to the 
container 31 which has arranged the substrate 31 as cathode. Voltage is impressed between this cathode 
and the copper anode plate 32, electric field are applied to a solution, and it is the super-criticality CO 2. 
Inner Cu2+ was returned and Cu was deposited into the wiring formation portion on the substrate 31 
which is cathode. The current density of the current passed at this time is 3 A/cm2. It carried out and the 
resistance welding time was made into about 10 minutes. The container 30 containing the substrate 3 1 is 
decompressed to atmospheric pressure by releasing a duct 43 after a deposit end, and it is the super- 
criticality CO 2. It evaporated and emitted into the atmosphere. The residue was not accepted in the 
container 30 after releasing to atmospheric pressure. 

[0020] Then, when the substrate 31 was taken out from the container 30 and microscope observation of 
the wiring formation portion was carried out, Cu wiring with a thickness of about 5 micrometers was 
formed. Moreover, remains of an anion were not accepted. 
[0021] 

[Effect of the Invention] (3) which is the need for back processes, such as (2) washing, which was not 
able to be avoided in order for plating to perform wiring formation until now according to this invention, 
as explained above that an anion remains between (1) wiring and an insulator layer — poisonous waste 
fluid can be generated and the problem that waste fluid processing is needed can be lost now by 
performing wiring formation using supercritical fluid In case this manufactures the circuit board, the 
place which contributes in respect of brief-izing of a wiring formation process and mitigation of 
shortening and influence by environment is large. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the wiring formation method of 
the circuit board. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] There are some kinds of the circuit boards for electronic equipment, such 
as a computer, until it results [ from the easy printed circuit board which carried out patterning of the 
wiring ] for large-sized computers on a glass epoxy-group board at the thin film multilayered circuit 
board which can be wired high-density. However, it is mostly contained in the wiring formation process 
of every circuit board like a galvanizer from a cost side or the point of the simplicity of a facility at a 
wiring formation process. 

[0003] Like this galvanizer, although it is the method of depositing a metal on the substrate which 
electrolyzes the electrolytic solution containing the target metal ion, and serves as cathode, it may enter 
between the wiring with which the electrolytic solution was formed with the insulator layer during 
electrolysis, an anion may remain as it is, and it may lead to a short cause. Moreover, there is a fault that 
the washing process which flushes the electrolytic solution must be required, or the electrolytic solution 
which remained after electrolysis must be processed as waste fluid since most electrolytic solutions are 
poisonous. Especially, in recent years, the wiring formation process that waste fluid does not come out 
from the rise of a tendency which considers environment is searched for. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] (3) which is the need for back processes, such as (2) washing, which was not 
able to be avoided in order for plating to perform wiring formation until now according to this invention, 
as explained above that an anion remains between (1) wiring and an insulator layer — poisonous waste 
fluid can be generated and the problem that waste fluid processing is needed can be lost now by 
performing wiring formation using supercritical fluid In case this manufactures the circuit board, the 
place which contributes in respect of brief-izing of a wiring formation process and mitigation of 
shortening and influence by environment is large. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] this invention solves many of these problems, prevents 
remains of an anion, and aims at offering the wiring formation method of the circuit board which 
considered the environment where waste fluid was not taken out. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] The wiring formation method of the circuit board by this invention is 
characterized by dissolving the compound containing the metal used as the material of the wiring which 
it is going to form on the circuit board in the solvent of the super-critical state, making a solution, 
putting the processing substrate which should form wiring into this solution, depositing the film of the 
metal concerned on a substrate front face, and forming wiring. 

[0006] According to the desirable mode of this invention, electric field are impressed to the solution 
which dissolved metallic compounds in the solvent of the super-critical state, the metal which is 
dissolving is returned and the film of the metal concerned is deposited on a substrate front face. 
[0007] 

[Embodiments of the Invention] In this invention, the compound containing the metal used as wiring 
formation material is used, making it dissolve in the solvent of the super-critical state which these 
metallic compounds can dissolve, i.e., supercritical fluid. For example, when wiring formation material 
is copper, the compound which contains copper in suitable supercritical fluid can be dissolved. 
[0008] The supercritical fluid used as a solvent by this invention is a fluid in the state where critical 
temperature and the critical pressure were exceeded. Moreover, in order that the supercritical fluid used 
here may make influence on environment small, it does not have toxicity and corrosive and it is 
desirable that it is the stable matter chemically. Moreover, it is desirable that it is also the matter which 
has the critical temperature near a room temperature so that the cost of a facility can be mitigated. What 
is specifically while critical temperature is 0-50 degrees C is desirable. The example of representation of 
the supercritical fluid applicable to such conditions is a carbon dioxide, the critical temperature is 31.1 
degrees C, and the critical pressure is 72.8 atmospheric pressure. If it considers as usable supercritical 
fluid by this invention, ethane (C2 H6), ammonia (NH3), a dinitrogen oxide (N2 O), etc. can be raised. 
[0009] As long as the dissolution to supercritical fluid is possible for the metallic compounds containing 
the metal of a wiring material, what thing is sufficient as them. As an example, a carbon dioxide is used 
as supercritical fluid, and when it is going to form copper wiring on the circuit board, a copper carbonate 
can be preferably used as metallic compounds. 

[0010] As stated previously, since the supercritical fluid in the state where critical temperature and the 
critical pressure were exceeded is used, by the wiring formation method of this invention, wiring 
formation is performed within the sealing high pressure vessel maintained more than the critical 
temperature of the supercritical fluid to be used, and the critical pressure. And the metallic compounds 
which contained the metal used for wiring into the fluid (solvent) in the super-critical state are dissolved. 
Next, the processing substrate which should form wiring into the supercritical fluid which these metallic 
compounds dissolved is put in, the metal concerned is deposited on the front face, and a wiring film is 
made to form in it. 

[001 1] A deposit of the metal in the inside of supercritical fluid can use electrolysis. 
[0012] By electrolysis, metallic compounds can dissolve and a metal membrane can be deposited on a 
substrate front face by impressing electric field to the supercritical fluid containing the processing 
substrate. Since they will become a cation if they dissolve in supercritical fluid, metallic compounds 
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apply electric field by using as cathode the processing substrate immersed into the supercritical fluid, are 
deposited on a substrate and make a wiring film specifically form by returning a dissolution metal ion. 
In this case, the same metal electrode as a wiring material is used as an anode plate. If formation of a 
wiring film is completed, supercritical fluid will be returned to ordinary temperature and an ordinary 
pressure. That is, when the elevated temperature is used in order to hold a fluid to a super-critical 
condition while decompressing the pressure of the sealing high pressure vessel containing supercritical 
fluid to below the critical pressure (atmospheric pressure), fluid temperature is reduced to a room 
temperature. According to this process, supercritical fluid is evaporated, it discharges the vaporized fluid 
from a container and wiring formation completes it. 

[0013] Thus, since the supercritical fluid used as a solvent will be evaporated altogether and will be 
discharged by the reduced pressure process from a container, it can skip the washing process of a 
substrate of an anion having not remained after wiring film formation, and having finished wiring 
formation. Since there is no need for a special processing facility etc. and waste fluid still like a plating 
process is not generated from moreover using what does not have venenosity or corrosive as 
supercritical fluid, either, the influence on environment can be lost. 

[0014] The method of this invention makes it possible to form wiring in the circuit board of the broad 
range until it results in the multilayered circuit board equipped with the high-density wiring used for a 
large-sized computer etc. from the easy printed circuit board in which the circuit pattern was formed on 
the substrate, without being efficiently anxious about the influence on environment. Moreover, the 
various circuit boards which formed wiring by the method of this invention are usable in the various 
electronic instruments in which such a substrate is included. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] The wiring formation method of the circuit board by this invention is 
characterized by dissolving the compound containing the metal used as the material of the wiring which 
it is going to form on the circuit board in the solvent of the super-critical state, making a solution, 
putting the processing substrate which should form wiring into this solution, depositing the film of the 
metal concerned on a substrate front face, and forming wiring. 

[0006] According to the desirable mode of this invention, electric field are impressed to the solution 
which dissolved metallic compounds in the solvent of the super-critical state, the metal which is 
dissolving is returned and the film of the metal concerned is deposited on a substrate front face. 
[0007] 

[Embodiments of the Invention] In this invention, the compound containing the metal used as wiring 
formation material is used, making it dissolve in the solvent of the super-critical state which these 
metallic compounds can dissolve, i.e., supercritical fluid. For example, when wiring formation material 
is copper, the compound which contains copper in suitable supercritical fluid can be dissolved. 
[0008] The supercritical fluid used as a solvent by this invention is a fluid in the state where critical 
temperature and the critical pressure were exceeded. Moreover, in order that the supercritical fluid used 
here may make influence on environment small, it does not have toxicity and corrosive and it is 
desirable that it is the stable matter chemically. Moreover, it is desirable that it is also the matter which 
has the critical temperature near a room temperature so that the cost of a facility can be mitigated. What 
is specifically while critical temperature is 0-50 degrees C is desirable. The example of representation of 
the supercritical fluid applicable to such conditions is a carbon dioxide, the critical temperature is 31.1 
degrees C, and the critical pressure is 72.8 atmospheric pressure. If it considers as usable supercritical 
fluid by this invention, ethane (C2 H6), ammonia (NH3), a dinitrogen oxide (N2 O), etc. can be raised. 
[0009] As long as the dissolution to supercritical fluid is possible for the metallic compounds containing 
the metal of a wiring material, what thing is sufficient as them. As an example, a carbon dioxide is used 
as supercritical fluid, and when it is going to form copper wiring on the circuit board, a copper carbonate 
can be preferably used as metallic compounds. 

[0010] As stated previously, since the supercritical fluid in the state where critical temperature and the 
critical pressure were exceeded is used, by the wiring formation method of this invention, wiring 
formation is performed within the sealing high pressure vessel maintained more than the critical 
temperature of the supercritical fluid to be used, and the critical pressure. And the metallic compounds 
which contained the metal used for wiring into the fluid (solvent) in the super-critical state are dissolved. 
Next, the processing substrate which should form wiring into the supercritical fluid which these metallic 
compounds dissolved is put in, the metal concerned is deposited on the front face, and a wiring film is 
made to form in it. 

[001 1] A deposit of the metal in the inside of supercritical fluid can use electrolysis. 
[0012] By electrolysis, metallic compounds can dissolve and a metal membrane can be deposited on a 
substrate front face by impressing electric field to the supercritical fluid containing the processing 
substrate. Since they will become a cation if they dissolve in supercritical fluid, metallic compounds 
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apply electric field by using as cathode the processing substrate immersed into the supercritical fluid, are 
- deposited on a substrate and make a wiring film specifically form by returning a dissolution metal ion. 
In this case, the same metal electrode as a wiring material is used as an anode plate. If formation of a 
wiring film is completed, supercritical fluid will be returned to ordinary temperature and an ordinary 
pressure. That is, when the elevated temperature is used in order to hold a fluid to a super-critical 
condition while decompressing the pressure of the sealing high pressure vessel containing supercritical 
fluid to below the critical pressure (atmospheric pressure), fluid temperature is reduced to a room 
temperature. According to this process, supercritical fluid is evaporated, it discharges the vaporized fluid 
from a container and wiring formation completes it. 

[0013] Thus, since the supercritical fluid used as a solvent will be evaporated altogether and will be 
discharged by the reduced pressure process from a container, it can skip the washing process of a 
substrate of an anion having not remained after wiring film formation, and having finished wiring 
formation. Since there is no need for a special processing facility etc. and waste fluid still like a plating 
process is not generated from moreover using what does not have venenosity or corrosive as 
supercritical fluid, either, the influence on environment can be lost. 

[0014] The method of this invention makes it possible to form wiring in the circuit board of the broad 
range until it results in the multilayered circuit board equipped with the high-density wiring used for a 
large-sized computer etc. from the easy printed circuit board in which the circuit pattern was formed on 
the substrate, without being efficiently anxious about the influence on environment. Moreover, the 
various circuit boards which formed wiring by the method of this invention are usable in the various 
electronic instruments in which such a substrate is included. 



[Translation done.] 
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